Aims To determine the prevalence of common, serious, concomitant conditions complicating admissions with heart failure and how such conditions influence the length of hospital stay.
Introduction
Heart failure represents one of the major public health problems faced by health care systems in industrialized nations and is likely to grow further, largely, although not entirely, because of the increasing age of the population [1] [2] [3] . The cost of managing heart failure is also set to increase mainly as a consequence of frequent and prolonged hospitalization [4] . Hospitalization in patients with heart failure is therefore of considerable interest both as an index of morbidity and of the costs of heart failure. However, heart failure rarely occurs in isolation [5] . Most patients are elderly, and therefore are likely to have other conditions, and heart failure is commonly secondary to atherosclerosis that may affect organs other than the heart. Many hospitalizations in patients with heart failure may be a consequence of concomitant disease rather than directly due to heart failure, but little information exists on this topic.
We utilized data from the Scottish Hospitals In-Patient Statistics (SHIPS) database to examine the frequency of important co-morbidity among deaths and discharges with heart failure in Scotland.
Methods
The reference population was that of Scotland using 1996 health statistics [6] . The data used in this study relates to activity in Scotland only and is taken from Scottish morbidity records (SMR1), the standard routine inpatient data collection system for hospitals offering acute medical services. SMR1 records provide information on principal diagnosis and up to five other diagnoses in ICD-9 format for each patient discharge. Additional data on procedures and operations, length of stay, specialty and type of admission (e.g. emergency or elective) are also taken from patient notes at the time of discharge. Specialty was defined by the specialty of the consultant (defined according to their service contract) responsible for the patient's care during the episode. Procedures and operations are recorded on SMR1 forms following the OPCS4 (Office of Population Census Survey) classification and up to four codes can be entered for each patient discharge. A database of all such SMR1 records is maintained and controlled by the Information and Statistics Division (ISD) of the Scottish Health Service Common Services Agency. It is important to note that SMR1 records do not relate to hospital admissions but rather to discharges or episodes of care. As such a change of specialty, change of consultant, change of hospital and change in the type of admission (e.g. day case to inpatient) would all result in separate SMR1 records. In addition the term discharge refers to the end of the episode of care regardless of whether the patients were alive or dead.
A request was submitted to ISD for a file containing all SMR1s with the following ICD9 diagnoses of heart failure in any of the six diagnostic positions during the calendar year 1995: 428.0 -congestive heart failure; 428.1 -left heart failure; 428.9 -heart failure, unspecified.
In order to target the data set to relevant records, the request specified that discharges from certain specialties should be excluded. Admissions under the care of oral surgery, plastic surgery and medical oncology wards were excluded since there would appear to be few direct links between the usual reasons for patients to be admitted to these specialties and the presence of heart failure. Similarly, paediatric specialty discharges were not requested owing to our interest in heart failure as a chronic condition principally found in older populations. We also excluded transfers to long-stay geriatric facilities, patients who commonly have heart failure but in whom this is seldom the over-riding reason for prolonged admission.
Interrogation and analysis of the data set was then carried out using both Microsoft Excel and SPSS for Windows. Student's t-test or Kruskall-Wallis statistic was applied as appropriate to test for differences between sub-sets of the data.
Results

Diagnosis of heart failure
27 477 (2·4%) SMR1 records of the 839 095 medical and surgical SMR1 records in 1995 listed heart failure in one of the six diagnostic positions and met the selection criteria. The principal discharge diagnosis was heart failure on 11 560 (42%) records. 41·5% of these records related to diagnosis 428·0 (congestive heart failure), 43·1% to 428.1 (left heart failure) and 15·4% to diagnosis 428.9 (heart failure unspecified). Heart failure was in the second diagnostic position on 9391 records and in the third position on 3139 records. Further details on heart failure in the different diagnostic positions is given in Table 1 . It should be noted that some patients had an ICD9 code recorded for more than one type of heart failure. It should be noted that in the case of heart failure diagnoses (428.0, 428.1, 428.9), the total will sum to more than 100% since some patients may be diagnosed with more than one category of heart failure.
Demography
The mean ( one standard deviation) age of patients in the data set was 74·1 10·9 years and the overall distribution of ages for each gender is shown in Fig. 1 . 48·8% of episodes occurred in men and 52·2% among women. The average age of males was 71·5 10·8 for females the figure was 76·6 10·5 years (P=0·001).
Discharge rates
The rate of heart failure varied markedly with age and thus the data from all six diagnostic positions is presented in Table 2 in terms of age-adjusted discharge rates for the Scottish population. The in-hospital death rate for the total data set was 14·4%. Table 1 shows the ICD9 codes for heart failure and the eight other most common diagnoses in this data set. Approximately 20% of deaths or discharges with heart failure were associated with acute myocardial infarction, angina or chest pain. 11·8% were reported to have associated chronic airways obstruction, 8·3% had either chronic or acute renal failure and 5·3% had had a stroke. 15·4% had atrial fibrillation and in about 25% of these cases this was considered the principal diagnosis. Diabetes was a common concomitant condition but rarely recorded as the principal diagnosis.
Concomitant discharge diagnoses
Type of admission
SMR1 forms indicate whether or not the discharge is classed as inpatient or day case. Taking all six diagnostic positions together, 97·3% were inpatient admissions, 0·7% were admissions to five day wards and 2% were day cases. Records are also classified to indicate the type of admission. The 1995 heart failure data set was comprised of the following types of admission: emergency admissions -63·3%; transfers (e.g. change of specialty or consultant) -27·2%; waiting list/booked admissions -8·1%; others -1·4%.
Length of stay
The average length of stay for the entire data set, including deaths, was 11·3 days (range 0-687 days). The average length of stay for different codes for heart failure (first diagnostic position) was not homogeneous. Congestive heart failure had an average length of stay of 14·0 days, left heart failure 7·4 days and heart failure unspecified, an average length of stay of 12·2 days. These differences were significantly different (P=0·001 Kruskall-Wallis). Congestive heart failure and heart failure unspecified were more likely to be coded in records from geriatric assessment units than was left heart failure (26·3%, 20·2% and 10·7%, respectively). Length of stay was found to vary by specialty, being shortest in intensive care and cardiology and longest in geriatric assessment (patients transferred to long-stay geriatric facilities were excluded from this analysis), accounting for most of the above difference in length of stay between the different codes for heart failure. Table 3 details the average lengths of stay for the specialties that patients with heart failure were most commonly discharged from, where heart failure was the principal diagnosis. The length of hospital stay tended to be longer amongst women and this was significant for general medicine and geriatric assessment (both P<0·05).
The length of stay was also influenced by the presence of concomitant disease ( Table 4 ). The average length of stay was 26·3 days when stroke was the principal diagnosis but only 7·6 days when acute myocardial infarction was the principal diagnosis.
Discharges by specialty
Across all diagnostic positions 59% of the 27 477 discharges were from general medicine wards, 18·6% from geriatric assessment, 8·9% from intensive therapy units and 5·1% from cardiology. The percent contribution of heart failure to overall deaths and discharges was surprisingly similar among general medicine, cardiology and geriatric assessment units (Table 5) .
Procedures and operations
Analysing the whole data set it was found that 87% of episodes had no record of a procedure or operation being performed. 4·2% of episodes were associated with operations on the heart, 2·3% with operations on the digestive tract (upper and lower), 1·4% with transfusions, 0·7% with resuscitations and 4·4% with other miscellaneous operations and procedures recorded. The most common procedures on the heart were arteriography (1·2%) and pacemaker related procedures (0·2%).
Discussion
This study demonstrates that a large proportion of deaths and discharges with heart failure are associated with other important concomitant conditions. These conditions may complicate treatment for heart failure and may not be adequately prevented or treated by therapy directed solely at heart failure.
The costs of managing heart failure, in terms of resource use, are considerable with hospitalization accounting for a large part of this expenditure [2, 4] .
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Concomitant disease has an important influence on length of stay, a major determinant of the costs of hospitalization. For instance, stroke doubled the average length of stay and although it was an associated diagnosis in only 5% of cases, it may have accounted for as much as 12% of overall bed-days occupancy. These data reinforce the recent recognition of heart failure as a risk factor for stroke [7, 8] . The high prevalence of concomitant conditions in older patients also helps explain why admissions to geriatric assessment units are longer on average than admissions to other specialties.
The success of treatments for heart failure such as ACE inhibitors [9, 10] and beta-blockers [11] in reducing the rate of hospitalization may be attributed, at least in part, to their ability to reduce the risk of events, such as unstable angina and myocardial infarction. Treatments that are not known to reduce coronary events are also generally ineffective in reducing hospitalization in patients with heart failure. For instance, hydralazine and nitrates may improve survival and exercise tolerance in patients with heart failure, but this combination does not reduce the risk of hospitalization [12] . Digoxin was shown to reduce the risk of hospitalization, but in patients with ischaemic heart disease the effect was small and uncertain [13] while digoxin exerted no effect on overall mortality.
Treatments specifically directed at reducing the risk of recurrent myocardial infarction, stroke and renal dysfunction could reduce heart failure hospital discharge rates, especially when underlying coronary disease exists, but such a hypothesis remains untested. Concerns over the safety and efficacy, in patients with heart failure, of treatments such as warfarin, aspirin and 'statins, have been expressed and no adequate clinical trial evidence exists with which to guide therapeutic decisions [8, 14, 15] . It can be argued that any treatment which reduces heart failure related hospitalization will have little impact on costs unless reduced admissions lead to reductions in staff or facilities, such as beds. It is possible that better treatment may not allow a reduction in the provision of care or reduce current costs but it could prevent or delay the need for an expansion in staff or facilities to care for patients with heart failurein the future.
The age-adjusted discharge rate for heart failure in Scotland continues to increase. In 1990 the overall rate of discharges per 1000 population was 4·0 for men and 4·2 for women [2] while the present report indicates a rate of 5·35 per 1000 population for men and women combined. There appears to be a particularly marked increase in the rate of discharges in patients >75 years, with discharges increasing from 34·3 discharges/1000 population in 1990 to 43·5 discharges/1000 population in 1995.
The rise in discharges could reflect a reduced threshold for admission, an increased awareness of heart failure as a diagnosis, an increase in the overall prevalence of heart failure or an increase in the prevalence of heart failure in patient groups, such as the elderly, who may be more likely to require admission. There is no evidence that the threshold for admission for heart failure in Scotland has declined; indeed changes in health care provision have probably had the opposite effect. A change in the awareness of heart failure is a real possibility, but this implies that previous estimates of the contribution of heart failure to admissions were an underestimate. An increase in the overall prevalence of heart failure is highly likely because the incidence and prevalence of heart failure increase markedly with age and the proportion of the population that is elderly is also increasing. The prevalence of heart failure could also be increasing in younger age groups. Although the rate of myocardial infarction, a major risk factor for the development of heart failure, is falling in Scotland, the expected effect on heart failure may be more than Figure 1 (a) Deaths and discharges coded for heart failure according to age among women; (b) deaths and discharges coded for heart failure according to age among men. Patterns of hospitalization in heart failure patients 1067 offset by improved post-infarct survival. An improvement in the prognosis of heart failure itself could also lead to an increase in the prevalence of heart failure although there is little evidence that the prognosis of heart failure in the community is improving [16] . As previously reported, the majority of deaths and discharges were from general medical wards or geriatric assessment units. Although from a cardiological perspective this may seem inappropriate, the high prevalence of complicating non-cardiological problems such as respiratory, renal and cerebrovascular disease suggests otherwise. However, there does appear to be a shift towards more patients being managed by cardiologists, although the overall proportion remains low. In both 1980 and 1990 2·5% of discharges were from cardiology wards whereas in 1990 it was 5·1%.
There are a number of limitations to this analysis. Although the method of data collection in Scottish hospitals is acknowledged as being relatively well developed it is not perfect and coding errors and biases will undoubtedly exist. Heart failure was placed in the first or second diagnostic position in over 50% of records, suggesting that considerable importance was attributed to a diagnosis of heart failure. It is possible that heart failure was not reported in many patients admitted primarily with a diagnosis other than heart failure. If this is the case then the present figures underestimate the discharge rates associated with heart failure.
There are also considerable concerns over the accuracy of diagnosis by clinical means alone in primary practice [17] [18] [19] . Diagnostic inaccuracy is likely to be less of a problem in a hospital population partly because of greater diagnostic facilities [20] and partly reflecting the fact that it is easier to diagnose advanced than mild heart failure.
Some care must be taken when comparing the present data set and that reported in 1993 [2] . This study did not include the ICD9 codes for cardiomyopathy or hypertensive heart failure or discharges from geriatric long stay wards as fields for the data retrieval request. These fields comprised, respectively, 3·7%, 0·4%, 2·7% of the previous data set [2] . If these fields had been included they would have exaggerated further the observed increase in discharges associated with heart failure. Also both reports record episodes of care rather than actual discharges. Transfer between specialties will lead to some double-counting. However, we have no evidence that transfers between specialties has changed over the intervening years.
Conclusions
A large proportion of deaths and discharges for heart failure are associated with conditions other than heart failure that may precipitate, contribute to or complicate admission. Treatment for heart failure that does not also seek to reduce the risk associated with common concomitant diseases may miss opportunities to reduce the overall risk of hospitalization.
